lr la 



an orientation sensor coupled to said 
corresponding to the position 

a memory, having an auto-rotate unit 
transforming said captured 
said position signal, said 
orientation sensor; and 

an image processing unit coupled to 
stored in said memory; 

wherein (a) said image processing 
image data and said image 
data, or (b) an image capture 
pixels for said captured imag< s 



image sensor, for generating a signal 
of the image sensor relative to said object; 
comprising program instructions for selectively 
ge data into rotated image data in response to 
memory coupled to said image sensor and to said 

aid memory for executing program instructions 



urit 



it processes an i-by-j array of said captured 
sefrsor generates an i+l-by-j+1 array of said image 
init generates an additional row and column of 
data from said image sensor. 




2. (Unchanged) The apparatus of claim 

an image processing unit comprising program 
a group consisting of capturep 
processed image data. 



3. (Unchanged) The apparatus of claim 
the image sensor is rotated clockwise from a landscape 
signal is a portrait_right signal if the image senior 
landscape orientation relative to the object; and 

the auto-rotate unit comprises progrsjm 
image data into portraitjeft 
and into portrait_right image 



, wherein the memory further comprises: 

instructions for transforming one from 
image data and portrait image data, into 



, wherein: the signal is a portraitjeft signal if 
orientation relative to the object, and the 
is rotated counter-clockwise from the 



instructions for transforming the captured 
i nage data in response to the portraitjeft signal 
lata in response to the portrait_right signal. 



4. (Unchanged) The apparatus of claim II wherein: 

the signal is a landscape signal if the |nage sensor is positioned in a level orientation 

relative to the object; and 
the auto-rotate unit comprises prograii instructions for transforming the captured 

image data into landscape image data in response to the landscape signal. 
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portrait_left image data by 
which starts further towan 
toward the top of the imag 
line of image data, located 



5. (Unchanged) The apparatus of clai n 3, wherein: 

the image sensor has a top, a bott( m, a right side and a left side; 
the auto-rotate unit program instru ctions transform the captured image data into the 

transferring a prior portrait_left line of image data 
the bottom of the image sensor and ends further 
sensor, then transferring a subsequent portrait_left 
closer to the right side of the image sensor than the 



prior portraitjeft line of ir lage data, and also starting further toward the 



bottom of the image senso^ 
sensor; and 
the auto-rotate unit program instrub 
portrait_right image data bj 




and ending further toward the top of the image 



tions transform the captured image data into the 
transferring a prior portrait_right line of image 
data which starts further toward the top of the image sensor and ends further 
toward the bottom of the iirage sensor, then transferring a subsequent 
portrait_right line of image ( ata, located closer to the left side of the image 
sensor than the prior portrait _right line of image data, and also starting further 
toward the top of the image i ensor and ending further toward the bottom of 
the image sensor. 

6. (Unchanged) The apparatus of claim 4, wherein: 

the image sensor has a top, a bottom a right side and a left side; and 
the auto-rotate unit program instructi 3ns transform the captured image data into the 
landscape image data by trans ferring a prior landscape line of image data 
which starts further toward th s left side of the image sensor and ends further 
toward the right side of the in age sensor, then transferring a subsequent 
landscape line of image data, ocated closer to the bottom of the image sensor 
than the prior landscape line o f image data, and also starting further toward 
the left side of the image sensch and ending further toward the right side of the 
image sensor. i 
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7. (Unchanged) The apparatus of cla 



m 3, wherein: 



the portrait_left signal is generate d by the orientation sensor if the image sensor is 
rotated approximately 45° clockwise from the level orientation, and the 
portrait_right signal is ger erated by the orientation sensor if the imaging 
subsystem is rotated approximately 45° counter-clockwise from the level 
orientation. 



8. (Unchanged) The apparatus of clair i 
the prior portraitjeft line of image 

comprise a "green, red, grefen 
the subsequent portrait_left line o 
of image data comprise a " 



5, wherein: 

data and the prior portrait_right line of image data 

, red" pixel pattern; and 
image data and the subsequent portrait_right line 
)lue, green, blue, green" pixel pattern. 



9. (Unchanged) An apparatus for rotai ing a display orientation of multicolor captured 
image data having an i-by-j pixel matrix with a pattern representative of an object, comprising: 
an image sensor, for generating th< ; multicolor captured image data; 
an input device, for generating a p Drtrait _left signal in response to a first user 

selection, a portrait_right s ignal in response to a second user selection, and a 
landscape signal in responi e to a third user selection; 
a memory, having: 

an auto-rotate unit comprising pro gram instructions for selectively transforming the 

data into portraitjeft image data in response to the 
il_right image data in response to the portrait jight 
signal, and landscape imag e data in response to the landscape signal; and 
an image processing unit comprisi ig program instructions for transforming the 

. portraitjeft image data, ths portrait_right image data and the landscape image 

lata; and 

a processing unit, coupled to the iiftage sensor, to the input device, and to the 

memory, for executing proiram instructions stored 'in the memory; 
wherein said image processing unit! changes the number of pixel rows and pixel 
columns of the multicolor captured image data such that, from a defined 
referenced viewpoint, the portrait left image data, the portrait right image data, 



multicolor captured image 
portrait-left signal, portrai 
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and the landscape image {data, each includes the an (i-l)-by-(j-l) pixel matrix 
having said pattern. 

10. (Unchanged) The apparatus of claim 9, wherein the image processing unit has a first 
line length for processing the portrait_left image data and the portrait_right image data and a 
second line length for processing the landscz pe image data. 

11. (Unchanged) A method for rotati lg a display orientation of image data representative 
of an object, comprising the steps of: 1 

generating image data with an imige sensor; 

identifying an orientation of the image sensor relative to the object at a time 

substantially simultaneous With the generating step, where said identifying is 
performed by an orientatio i sensor; and 
selectively transferring data to an mage processing unit in response to the identifying 
step; 

wherein said image processing un t rotates said display orientation of said image data 
and (a) said image processing unit processes an i-by-j array of said captured 
image data and said image sensor generates an i+l-by-j+1 array of said image 
data, or (b) an image captu re unit generates an additional row and column of 
pixels for said captured imige data from said image sensor. 



12. (Unchanged) The method of clain 1 1, further comprising the step of: 
generating an additional row and Jolumn of image data. 



13. (Unchanged) The method of clain 



11, further comprising the step of correcting 



defects within the image data caused by defects within the image sensor 



14. (Unchanged) The method of claim 11, wherein the image sensor comprises a top, a 
right side and a left side, wherein the image Comprises a "top portion," and wherein the step of 
identifying an orientation further comprises he steps of: 

identifying a portraitjeft orienta ion, if the left side of the image sensor corresponds 
to the "top portion" of the object; 
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identifying a portrait__right orientation, if the right side of the image sensor 

on" of the object; and 



corresponds to the "top port 
identifying a landscape orientation, 
"top portion" of the object, 



15. (Unchanged) The method of claim 
further comprises the steps of: 

identifying a portrait_left orientationL in response to a user selection of the 

portrait_left orientation on an input device; 
identifying a portrait_right orientatio i, in response to a user selection of the 
portrait_right orientation on tne input device; and 



the top of the image sensor corresponds to the 



, wherein the step of identifying an orientation 



identifying a landscape orientation, ii 
orientation on the input devic< 



16. (Unchanged) The method of claim 1 1 
orientation, wherein the image data is comprised 



response to a user selection of the landscape 



, wherein the orientation is a portraitjeft 

of an array of pixel colors ordered in rows and 



columns, and wherein the step of selectively trar sferring comprises the steps of: 

initializing a column variable to a firs ; column of pixel colors required by the image 
processing unit; 

initializing a row variable to a row cc ntaining a first pixel color required by the image 
processing unit; 

transferring pixel color at an array lo( ation defined by the row variable and the 

. column variable to and the irr age processing unit; 
decrementing the row variable to a rc w containing a next pixel color required by the 

image processing unit; 
returning to the transferring step, if a 

transferred; 

incrementing the column variable to £^next column of pixel colors required by the 

image processing unit; and 
returning to the initializing a row variable step, if a last column of pixel colors has not 

been transferred. 



row containing a last pixel color has not been 
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17. (Unchanged) The method of claim] 16, wherein the image data is replaced by 
defective image sensor information, further comprising the step of repeating the steps of 
claim 16. 

18. (Unchanged) The method of claiiti 16, further comprises the steps of: 



configuring the image processing 



corresponding to the port] ait_left orientation; and 
performing image processing on i line of transferred image data. 



unit to accept an image data line length 



19. (Unchanged) The method of clai: 
orientation, wherein the image data is compri 



mil, 



wherein the orientation is a portrait_right 



i >ed of an array of pixel colors ordered in rows and 
columns, and wherein the step of selectively i ransferring comprises the steps of: 

initializing a column variable to a first column of pixel colors required by the image 



containing a first pixel color required by the image 



processing unit; 
initializing a row variable to a row 
processing unit; 

transferring pixel color at an arra} location defined by the row variable and the 

column variable, to the imige processing unit; 
incrementing the row variable to a row containing a next pixel color required by the 

image processing unit; 
returning to the transferring step, if a row containing a last pixel color has not been 

transferred; 
decrementing the column variable 

image processing unit; and 
returning to the initializing a row variable step, if a last column of pixel colors has not 

been transferred. 



to a next column of pixel colors required by the 



20. (Unchanged) The method of claiir 



initializing a row variable to a first 
processing unit; 



11, wherein the orientation is a landscape 



orientation, wherein the image data is comprij ed of an array of pixel colors ordered in rows and 
columns, and wherein the step of selectively tiansferring further comprises the steps of: 



'ow of pixel colors required by the image 
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initializing a column variable to a column containing a first pixel color required by 

the image processing unit; 
transferring pixel color at an arra> location defined by the row variable and the 

column variable, to the image processing unit; 



to a column containing a next pixel color required 
llnit; 

if a column containing a last color pixel has not 



a next row of pixel colors required by the image 



incrementing the column variabl 
by the image processing 
returning to the transferring step, 

been transferred; 
incrementing the row variable to 
processing unit; and 

returning to the initializing a column variable step, if a last row of pixel colors has not 
been transferred. 

21. (Unchanged) An apparatus for rotating a display orientation of multicolor image data 
having an i-by-j pixel matrix with a pattern representative of an object, comprising: 

image data with an image sensor; 
orientation sensor means for ide itifying an orientation of said image sensor relative to 
said object at a time sub* tantially simultaneous with said generating said 
multicolor image data; a id 
means for selectively transferrir g said multicolor image data to an image processing 

unit in response to said r leans for identifying; 
wherein said image processing u nit rotates said display orientation of said multicolor 
image data for providing rotated multicolor image data, and changes the 
number of pixel rows anc pixel columns of said multicolor image data such 
that, from a defined refer meed viewpoint, said rotated multicolor image data 
includes having an (i-l)-tjy-(j-l) pixel matrix said pattern. 

22. (Unchanged) The apparatus of cl^im 21, further comprising means for generating an 
additional row and column of image data. 



23. (Unchanged) The apparatus of cl 
defects within the image data caused by defe 



im 21, further comprising means for correcting 
:ts within the image sensor. 
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corresponds to the "top port 
means for identifying a landscape 



24. (Unchanged) The apparatus of clair 1 21, wherein the image sensor comprises a top, a 
right side and a left side, wherein the image comprises a "top portion," and wherein the means 
for identifying an orientation further comprises : 

means for identifying a portrait_left orientation, if the left side of the image sensor 

corresponds to the "top portiDn" of the object; 
means for identifying a portrait_rigl it orientation, if the right side of the image sensor 

on" of the object; and 
ientation, if the top of the image sensor 



corresponds to the "top pormon" of the object. 



25. (Unchanged) The apparatus of claiin 21, wherein the orientation is a portraitjeft 
orientation, wherein the image data is comprised of an array of pixel colors ordered in rows and 
columns, and wherein the means for selectively transferring comprises: 

means for initializing a column variable to a first column of pixel colors required by 

the image processing unit; 
means for initializing a row variaple to a row containing a first pixel color required by 

the image processing unit!; 
means for transferring pixel color at an array location, defined by the row variable 



and the column variable, 
means for decrementing the row 



to the image processing unit; 
variable to a row containing a next pixel color 
required by the image pr >cessing unit; 
means for returning to the mean ; for transferring, if a row containing a last pixel color 

has not been transferred; 
means for incrementing the cok mn variable to a next column of pixel colors required 

by the image processing unit; and 
means for returning to the mean ; for initializing a row variable, if a last column of 
pixel colors has not been transferred. 



26. (Unchanged) The apparatus of c laim 21, wherein the orientation is a portrait_right 
orientation, wherein the image data is com] rised of an array of pixel colors ordered in rows and 
columns, and wherein the means for selectively transferring comprises: 
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means for initializing a column varia Die to a first column of pixel colors required by 

the image processing unit; 
means for initializing a row variablelto a row containing a first pixel color required by 

the image processing unit; \ 
means for transferring pixel color at ah array location, defined by the row variable 

and the column variable, to tho image processing unit; 
means for incrementing the row varia )le to a row containing a next pixel color 

ng unit; 

ransferring, if a row containing a last pixel color 



required by the image process 
means for returning to the means for 

has not been transferred; 
means for decrementing the column 

by the image processing unit 
means for returning to the means for 



variable to a next column of pixel colors required 
ind 

nitializing a row variable, if a last column of 




pixel colors has not been tranj ferred. 



27. (Unchanged) The apparatus of claim 21, wherein the orientation is a landscape 



orientation, wherein the image data is comprise I 



columns, and wherein the means for selectively transferring comprises: 

means for initializing a row variable to a first row of pixel colors required by the 

image processing unit; 
means for initializing a column vari able to a column containing a first pixel color 



of an array of pixel colors ordered in rows and 



required by the image proce 
means for transferring pixel color ai 
and the column variable, to 



ssmg unit; 

an array location, defined by the row variable 
;he image processing unit; 
means for incrementing the column variable to a column containing a next pixel color 

required by the image proce ssing unit; 
means for returning to the means fc r transferring, if a column containing a last color 

pixel has not been transferred; 
means for incrementing the row V2 liable to a next row of pixel colors required by the 

image processing unit; and 
means for returning to the means lor initializing a column variable, if a last row of 
pixel colors has not been transferred. 
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28. (Unchanged) A computer useable nedium embodying computer readable program 
code for causing a computer to rotate a displa; ' orientation of multicolor image data having an i- 
by-j pixel matrix with a pattern representative of an object, by performing steps comprising: 
generating said multicolor image c ata with an image sensor; 
identifying an orientation of the in age sensor relative to the object at a time 

substantially simultaneous vith the generating step, wherein said identifying 
of said orientation is perfor ned with an orientation sensor; and 
selectively transferring image data to an image processing unit in response to the 
identifying step, 

wherein said image processing unilj rotates said display orientation of said multicolor 
image data for providing romted multicolor image data, and changes the 
number of pixel rows and pixel columns of said multicolor image data such 
that, from a defined referenced viewpoint, said rotated multicolor image data 
includes having an (i-l)-bj/-(j-l) pixel matrix said pattern. 



29. (Unchanged) The computer useable medium of claim 28, further comprising program 
code for generating an additional row and column of image data. 



30. (Unchanged) The computer useable medium of claim 28, further comprising program 



code for correcting defects within the image 



data caused by defects within the image sensor. 



31. (Unchanged) The computer use< ble medium of claim 28, wherein the image sensor 
comprises a top, a right side and a left side/ wherein the image comprises a "top portion," and 
wherein the program code for performing the step of identifying an orientation further comprises 
program code for: 

identifying a portraitjeft orient ition, if the left side of the image sensor corresponds 

to the "top portion" of the object; 
identifying a portrait_right orie itation, if the right side of the image sensor 

corresponds to the "top portion" of the object; and 
identifying a landscape oriental ion, if the top of the image sensor corresponds to the 

"top portion" of the obj ;ct. 
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32. (Unchanged) The computer useable medium of claim 28, wherein the orientation is a 
portrait_lefl orientation, wherein the image dita is comprised of an array of pixel colors ordered 
in rows and columns, and wherein the prograjn code for performing the step of selectively 
transferring comprises program code for: 

initializing a column variable to a 

processing unit; 
initializing a row variable to a row 
processing unit; 

transferring pixel color at an arrayl location, defined by the row variable and the 



Irst column of pixel colors required by the image 
containing a first pixel color required by the image 




column variable, to the im|ge processing unit; 
decrementing the row variable to ^ row containing a next pixel color required by the 

image processing unit; 
returning to the transferring step, ^f a row containing a last pixel color has not been 

transferred; 
incrementing the column variable 

image processing unit; an([ 
returning to the initializing a row 

been transferred. 



to a next column of pixel colors required by the 
variable step, if a last column of pixel colors has not 



portrait_right orientation, wherein the image 



33. (Unchanged) The computer useat le medium of claim 28, wherein the orientation is a 



lata is comprised of an array of pixel colors ordered 



in rows and columns, and wherein the program code for performing the step of selectively 
transferring comprises program code for: 



initializing a column variable to a 

processing unit; 
initializing a row variable to a row 

processing unit; 
transferring pixel color at an array 



irst column of pixel colors required by the image 
containing a first pixel color required by the image 
ocation, defined by the row variable and the 



column variable, to the ima ge processing unit; 



incrementing the row variable to a 
image processing unit; 



*ow containing a next pixel color required by the 
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returning to the transferring step, ifk row containing a last pixel color has not been 



transferred; 
decrementing the column variable 

image processing unit; and 
returning to the initializing a row ] 

been transferred. 



o a next column of pixel colors required by the 
ariable step, if a last column of pixel colors has not 



34. (Unchanged) The computer useable medium of claim 28, wherein the orientation is a 
landscape orientation, wherein the image dat i is comprised of an array of pixel colors ordered in 
rows and columns, and wherein the program (code for performing the step of selectively 
transferring comprises program code for: 

initializing a row variable to a firit row of pixel colors required by the image 




column containing a first pixel color required by 



processing unit; 
initializing a column variable to a 

the image processing unit 
transferring pixel color at an arra][ location, defined by the row variable and the 

column variable, to the im age processing unit; 
incrementing the column variable i 

by the image processing u lit; 
returning to the transferring step, 

been transferred; 
incrementing the row variable to a : 

processing unit; and 

returning to the initializing a colurhn variable step, if a last row of pixel colors has not 



to a column containing a next pixel color required 
lit; 

f a column containing a last color pixel has not 
next row of pixel colors required by the image 



been transferred. 

35. (Unchanged) An apparatus for rotating 
image data having an i-by-j pixel matrix with 
an image sensor, for generating saifd 
an orientation sensor coupled to safid 
corresponding to the positibn 



a display orientation of multicolor captured 
i pattern representative of an object, comprising: 
multicolor captured image data; 
image sensor, for generating a signal 
of said image sensor relative to said object; and 
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a hardware device, having an auto-i otate unit comprising circuits for selectively 



transforming said multicolo 



to said image sensor and to 
wherein, from a defined referenced 



captured image data into rotated multicolor 



image data in response to sa id position signal, said hardware device coupled 



>aid orientation sensor; 

/iewpoint, said rotated multicolor image data 



includes an (i-l)-by-(j-l) pixel matrix having said pattern, 



36. (Amended) An apparatus for rotating a display orientation of captured image data 
representative of an object, the apparatus comprising: 

an image sensor, for generating said captured image data; 

an input device, for generating an or entation signal in response to a user selection; 

[comprising program instructions] for 
selectively transforming saidjcaptured image data into rotated image data in 
response to said orientation s ignal from said input device; and 
an image processing unit coupled to said memory for [executing the program 

instructions stored in said m jmory] processing the image data : 
wherein (a) said image sensor genei ates at least one more row and column of pixels 
[then] than the image processing unit processes or (b) an image capture unit 
generates at least one additi >nal row and column of pixels for said captured 
image data from said image sensor. 




37. (Unchanged) A digital image captu *e device, comprising: 
an image sensor, for generating inu .ge data; 

an orientation sensor, for automatic ally sensing the orientation of the image sensor 
relative to a reference orien ation and generating an orientation signal 
indicating the orientation o: the image sensor relative to the reference 
orientation; and 

an auto-rotate unit coupled to the i nage sensor and the orientation sensor, for 

automatically rotating the i nage data in response to the orientation signal. 
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38. (Unchanged) The digital image cariture 
an image processing unit coupled tp 
rotated image data. 



device of claim 37, further comprising: 
the auto-rotate unit, for processing a subset of the 



39. (Unchanged) The digital image capture 
an image capture unit coupled to the 
n additional columns to an 
array of image data to be rotated 
orientation signal. 



40. (Unchanged) A method of rotating 
comprising: 

capturing image data from an image 
automatically sensing the orientatio: i 

orientation; 
providing an orientation signal indicating 

to the reference orientation; 
automatically rotating the captured 



mage data in a digital image capture device, 




41. (Unchanged) The method of claim 



device of claim 37, further comprising: 
image sensor, for adding m additional rows and 
by-j array of image data to form an i+m-by-j+n 
by the auto-rotate unit in response to the 



sensor; 

of the image sensor relative to a reference 



ing the orientation of the image sensor relative 
dnd 

image data in response to the orientation signal. 



4 ), wherein the rotating step further comprises: 
automatically rotating a subset of captured image data in response to the orientation 
signal. 

42. (Amended) The method of claim 40, further comprising: 
adding m additional rows and n addi ional columns to an i-by-j array of the image 

data to form an i+m-by-j+n a! ray of image data [to be rotated by the auto- 
rotate unit in response to the c rientation signal]. 

43. (Unchanged) A computer-readable m sdium having stored thereon instructions which, 
when executed by a processor, cause the process >r to perform the steps of: 

capturing image data from an image s jnsor; 
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automatically sensing the orientation of the image sensor relative to a reference 
orientation; 

providing an orientation signal indie* ting the orientation of the image sensor relative 

to the reference orientation; a id 
automatically rotating the captured in lage data in response to the orientation signal. 

44. (Unchanged) The computer-readable medium of claim 43, wherein the rotating step 
further comprises: 

automatically rotating a subset of cajjtured image data in response to the orientation 
signal 



\ , 45. (Amended) The computer-readable i ledium of claim 43, further comprising; 

adding m additional rows and n additional columns to an i-by-j array of the image 
data to form an i+m-by-j+n a Tay of image data [to be rotated by the auto- 




rotate unit in response to the 



orientation signal]. 



(Amended) A digital image capture 



ievice, comprising: 



image sensor means for generating i nage data; 



means for automatically sensing the 
reference orientation; 

means for generating an orientation 
. sensor relative to the referent 

means for automatically rotating the 



orientation of the image sensor relative to a 



ignal indicating the orientation of the image 
e orientation; and 

image data in response to the orientation signal. 



REMARKS 

Claims 1-46 are pending in the application. Claims 9 and 10 are allowed. Claims 1, 2, 4, 
11-13, 21-23, 28-30, 35-38 and 40-46 stand rejected. Claims 3, 5-8, 14-20, 24-27, 31-34 and 39 
are objected to, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. Applicant has amended claims 36, 42, 
45 and 46. 
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